This paper analyzes the support of mobile end devices and logical events and states in network processes through the network node model, the application layer process model and the network layer process model. A simulation system model of ZigBee wireless sensor network (WSN) was proposed to support mobile nodes. An improved AODV routing algorithm was embedded in the model to optimize the network accessing function and routing path selection of mobile nodes, and to support the movement of ZigBee end devices. When the ZigBee sensor has a failure in a node, the other nodes can quickly re-establish the network topology to keep network unimpeded.
INTRODUCTION
ZigBee model of OPNET is used to analyze network performance of nodes under different network topology [1, 2] . A new structure of ZigBee protocol is designed which increase the energy consumption of mobile nodes by 42% [3] , and an energy consumption module is added for comprehensive analysis of suppressing route discovery, energy consumption, and motion trajectory of nodes [4] .
However, it cannot avoid the movement of devices in practical application, the ZigBee model of OPNET is mainly used in current research. The network simulator based on ZigBee technology lacks support for mobile router in research, evaluation and development, which restricts the further analysis of mobile sensor networks. ________________________ Therefore, a ZigBee WSN simulation model based on OPNET is proposed to support mobile nodes, which optimizes the network function of nodes and keeps the network open when nodes move.
ZIGBEE SIMULATION MODELFOR SIPPORTING MOBILE NODES
ZigBee technology divides network nodes into three classes, coordinator, router and end device. Coordinator and router use the AODV routing algorithm [5] to forward the data, which can support the mobile network, and do not need to change the network address dynamically. End device is a kind of streamlined function device that does not participate in the process of selecting a routing path. When an end device moves out of the communication range of a parent node, it cannot communicate with other nodes. Therefore, a network layer protocol model and a neighbor table maintenance mechanism based on improved AODV routing algorithm are proposed by the use of maintaining a neighbor table for ZigBee nodes and broadcasting the HELLO information periodically by the router that use the AODV algorithm. So that, ZigBee end device could select routing paths by itself, and do not need to refactor the network to access network again, when it lost the connection with parent node. Algorithm steps of the model are shown as follow steps.
Step 1: Router or coordinator node periodically broadcasts "HELLO" frame which contains address of source node, the capability of receiving node, 1-hop neighbor information.
Step 2: End device node receives "HELLO" frame of neighbor nodes and determines whether the source address is the parent node.
Step 3: If it is, then information of the node's neighbor table is updated.
Step 4: If it is not, it is estimated whether the node is divorced from that parent node. The disconnected node selects the optimal router from the neighbor table according to the related algorithm (such as the minimum hop count, the minimum link loss, etc.) as potential parent node. The connected node updates the information of neighbor table.
Application Layer Process Model of Network Node
The packets generated by the application layer are transmitted to the network layer through the packet stream line. The packets received by the network layer are delivered to the application layer through the packet stream line. The application layer starts a network by remote interrupts. The application layer model of network node is implemented in the following steps. All the logical events and interrupt types appearing in the application layer process model (see Table I ).
Step 1: Coordinators establish the network, and devices join the network.
Step 2: To wait for the set time, to send the packet timer to periodically generate data packets.
Step 3: To process the packet which destination address is the local node.
Step 4: When the node generates a fail interrupt, it stop generating packets. When the node generates recovery interrupt, it generates packets again. 
Network Layer Process Model of Network Node
The improved AODV routing algorithm is embedded in the process model [6] . The MAC layer is called to scan channels after receiving the interrupt request of scanning channel from application layer. When it is complete, network layer selects the appropriate channel and network identifier to establish the network, and the node waits for the request frame of processing beacon and accessing network, routing control packet and data packets. After network establishment, other devices also receive the interrupt request of scanning channel and then access the network.
The function of mobile devices accessing network is achieved by the following process.
Step 1: The devices call the MAC layer to scan channels, broadcast beacon request frame, set the timer, and wait for receiving beacon frame.
Step 2: When coordinators and routers receive the beacon request frame, routers or coordinators broadcast beacon frame。
Step 3: After the devices receive the beacon frame, the beacon frame is recorded and stored in the neighbor table. The MAC layer generates a remote interrupt to notify network layer that the scan has been completed.
Step 4: The devices receive the beacon frame, and select the router or coordinator which has the smallest hop count and has the capability of receiving the child nodes as its parent node from the neighbor table based on the parent node selection algorithm, then send the network request frame and start the timer to wait for access reply frame.
Step 5: The router or coordinator determine whether it has the ability to receive the child nodes. If no ability, then no action. If it has the ability, then reply the access reply frame.
Step 6: If the devices receive the access reply frame in the timer of access reply frame, then the devices register the network and notify application layer that the devices have joined the network.
Step 7: Otherwise, the timer times out, and then the devices re-select new parent node to send the access request frame. If there is no potential parent node in the current neighbor table, the MAC layer is recalled to scan channels.
The Tree address allocation mechanism of ZigBee can provide simple and reliable tree routing for the whole network. Because the transmission path of the Tree address allocation mechanism is not the shortest path, the ideal routing function cannot be realized in the large mobile ZigBee sensor network. Therefore, based on the AODV routing algorithm, mobile device routing function for network layer process model of network nodes is achieved according to the following algorithm steps.
Step 1: The mobile device (i.e., the sensor network node) sends frames directly to the potential parent node in the neighbor table. The node does not participate in the route discovery.
Step 2: It is estimated whether the destination address of frames is this parent node (i.e., routers or coordinators), when it receives the frames. If it is, frames are sent to application layer for statistics.
Step 3: If it is not, then routing table of this node is researched. If there is a valid routing path in the routing table, frames are sent to the next hop router.
Step 4: If there is no valid routing path in the routing table, route discovery is initiated based on the AODV routing algorithm. When the valid routing path is established, the frames are sent to the next hop router.
SIMULATION VERIFICATION AND RESULT ANALYSIS

Network Topology and Parameter Settings
The maximum number of child nodes is 7, the maximum number of routers is 5, the maximum depth of network is 5, and other simulation parameters are shown in Table II . The node starts the data frame transmission after successfully accessing the network. The scene is repeated 10 times.
Simulation Results Analysis
The simulation results show that the simulation model of ZigBee WSN for supporting mobile nodes (That is the proposed model in Figure 1 ) proposed in this paper can optimize the node access time, and all nodes can access network in 8 seconds (see Figure 1) . Mainly due to the nodes set up a timer. The timer timeout, that is, the node do not receive the access reply frame, then re-select the potential parent node to send access request frame. When a parent node has no available address space, it do not produce any response to the access request frame. It reduces a large number of redundant data frames and the conflict of data frames. It makes the operation of entire network more efficient in this process. When the device nodes are deployed, the network can quickly respond. It is more convenient that mobile WSN nodes participate in network tasks. The simulation model of ZigBee WSN could support mobile nodes, because end devices select the active router nodes from the neighbor table to forward data packets, when end devices lose communication with the parent nodes. The end devices can immediately select the potential parent node route_2 as the temporary parent node of forwarding data after losing communication with the parent node route_1 at the emulation time 370 (see Figure 2) . It can be seen that this model is feasible for supporting mobile nodes. The end devices, such as wireless sensors, can quickly reestablish the network topology and ensure the smooth flow of the network, after a parent node fails and other potential parent nodes are selected as temporary parent nodes for forwarding packets.
CONCLUSION
The movement of devices is an inevitable problem in WSNs. It is also an important problem in ZigBee technology. The simulation model of ZigBee WSN for supporting mobile nodes is studied. The improved AODV routing algorithm is embedded in network layer process model and application layer process model. A mobile devices access method and the routing path selection method of potential parent nodes adaptive selection are provided by using AODV HELLO information. Based on OPNET network simulation tools, simulation results of mobile nodes are provided. When a node is disconnect, it is not needed to refactor the network to ensure the smooth flow of the entire network.
